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AI STTClOAGUT.ANT/aTEf^lOZOf C Ct >MPOSmQWjii AND METHODS 

vivj n m? rm iTtfVRNTiON 

The present inventicm relates to methods savi ccmposiUoTiB for praventing thrombosis 
in or caused lay the use cif licpild dsUvery systems, e,£.> catheter and port sy?teins. 
HRSCRIPTION OF THE SA CKGROmD ART 

Delivery systems are widely used iti medicine for introdiicing liquid materid which 
5 might include medicaments^, mitrition. of other active agents to ^ patient Such systems 
ffequently involve tbe use of catheters which* for many appUcaJions, are surgically or 
inttavenously locaSfid and stitched into place for long-term administmtion of the dssired 
rnatfirial. Typical ^ystans include central catheters such ^ may be used fw total parenteral 
mitritioii (TPN), e.g, when treating short bowel syndrome (for the duration of apatienfs life), 
10 catheters and drains iri hemodialysis and peritoneal dialysis for those with terminal kidney 
failure^ and subcutarieousiy impl^tedpoit systems such a$ maybe used m the treatment of 
malignant cotiditions. 

One pinblem associated with the use of liquid delivery systems, ag., port ot 
cathctcr^baBed systems. Is that these can give rise to infectious which iu turn niay lead to 
1 5 infected intra- atristl tbtomtrus, emboiisnL, phLcbitis^ sepsis, endocarditis of thfi tniiral valve» 
o&tiujii infection, septic long abscises, and/or puml^nt septic pulmonary infarction. One 
fiolution to this ^oblcm is the use of 8Dlutio^e coiitaitiing the antibacteriol agents taurolidino 
and/or tauruitam. For example, longtem continuous iufiision of taurolin solutiona to 
prevent septic complications in patients receiving parenteral nutrition has been proposed {see 
20 Blenfcbam, Clinical Nutrition S(l):35-38, 1 987 and Johnston st aU Clinical Mutrition 12(6): 
365-35S, 1993), More recently in WO98/28027, tauioliu solutions h^vc b^^n suggested for 
use as a tempoiary seal or flush to ptevent or reduce sepsis in port systems or catheters- 

Taurolidine and/or tautultam are particularly &fSectivt in combating not only infecting 
bacteria but also in preventing the pslease of bacterial toxins as well inactivating any that 
25 may be present. These compounds are methylol transfer agents and exert their antibacterial 
activity by reacting with the bacterial cell wall components and Ibtming covalent bonds. 
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Despite, therejfore, the possiT^Hity pf quite lengthy residence time in ttie deliveiy system, &ey 
haw been fbuixd not to cause any build-up of redstmiee, 

Ajiojher ptpblem associated witti tbe xise of liquid delivery systems is the potetitial for 
bkickage of the deUv&ry rubes ttue to the formg-tiati of a ctDatiiig of fibrin sbeath deposits, 
5 <i5pcci^y during periodis df long term use. The coatixig starts axound a catheter with, a 

thrombus cDntaiiung fibrin, nxidpTogressiSS inio vascii]ari2:ftd, fibrous comiective tissue. This 
sheath, conta^tms fibtoblasts collagen. Fibrinolytic aj^ts caimot dissolve comecttve 
tissue 

Fibrin aad/of collagen dqposits can result & sigmfjcsflnt nflirowing of tbcJ ddivexy 
10 tabes mdp iu severe cases, total occlusion. Tiie consequences of the formsition of fibrin 
ancj/or collagen deposits m liquid deliveiEy systems are therefore clearly datigerous^ 
Moreover, imoval or repl^ment of the delivery sysjem may well have: to be earned out 
op^tivelyT necessitating a fiittiier stay in hospital for the patietit and ftrtber expenss. 

Removal of atbrombus, especially when located at oatfieter closures, is difficult and 
] 5 cannot be resolved by fSbtmolytic agents s^ch as uroidnase, $treptakitiase, etc,, and tb^ 
following complications are likely to occur, la cavacadieters coinplications may htclude 
tkrombosis, esmbolism^ phlebitis and sepsis. In femoral catheters complications iway includer 
thrombosis, le&al cases of pulmonaiy embolism and sepsis. In subclavial-cathetErs 
complications may inclnde puncture-proof blockage, thxonibosis di4fi to falssf catheter 
20 position^ septic complications, total blockage of ths vwa sabclava> and thrombotic changes 
caused by intima-damage (parietal ttiromboses between catheter- and vascular wall). 

There remains a need in the axt for methods and compositions for preventing 
thrombasis in Jiquid deliveQf systems. 
^tTlUMAHy Qt? THF. INVRNTION 
25 lf\ aoeordance with the present invention, a composition gnd method is provided for 

preventing thrombosis formation en aliqutd-contacting surface of u liquid delivery system. 
The liquid delivery system is coimacited to aparient for delivery of a liquid tp the patient, 
■ One embodiment involves contacting the surfece with a thrombosis-preventing liquid 
containing taurolidine, tatmiltam or a mixture thereof, said tfaroiinbflsis-preventing liquid 
30 furdifif containing an anticoagnlant agent. In an alternative embodiment, the licpiid- 
contacting surface of the delivery system is contacted with a soluiion containing an 
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anticoagulaot agent, mi Thereafter contacted with a sototion containing tauroUditie, taEUmltam 
or a mixture thereof. The compositions of the invenridtt may be utilized to cany out ihe 
above method. 

ftETATLEB DESCRI1PTTOW OF THE PiREFERHKItl EMBODIMENTS 

5 The ccanpositioRS mi methods of the present mvention prevent thTOmbcsU fbtmation 

in Iitiuid delivery systems such 3s catheter and port systems, mctudmg subcutaneous port 
systems for "use in hemodialysis. CompositioBs ia ac<y5frdatice wife the present inveiation may 
include 3ii anti-^actBrxcidal-effecti ve araoutit of a methylol transfer ageni such as laurolidine 
and/or taurultam. The tmns tauroUdine and/ot laiiruliam as used herein are intended to prfcr 

10 to the compounds taurolidiw^tsOT^iltfm, and thc^ofitthsto^ The 

taurolidiuB snd/oi' taurultam preferably is p?^ent m ^ pharmaceuticajly-acceptabte Uqwdj 
wbich in patricuUriy pFaferred embodimsELtB is an isotonic saline solution. 

Compositions in acjiordattce with the present invention may comprise a Uqnid 
aoniauiing a ihrombosiS'praventing amoiwit of an antiooajgiukTit a^ent. The aaticoagulmt 

15 tnay bfi, for examples sodinm citote or heparin- Other anticoagulants which may he hicluded 
in compositioj^ in accordJmoe with the present Itivemion mi utilised with fhs inventive 
method inchide aprptinin, himdin, dcsimdin^ dan^aroid,, danaparoid-sodiuTxi, pentosan, 
pentosapopolysulfate-sodiuinj as well as thienopyridbe derivatives such as ticlopidine, 
c]opidogrei or the like, and mixtufiss thereof 

20 According to one emb6diineftt, the haventive meftiod provides a procedure to prflvent 

deposits of thtXOTbosis of fibrin and/or fibrin/collagen nets by combined application of 
taurolidine and/or taimiltam tat suitable isotomc or hypertomc solutions with added 
anticoagulant. This procedure serves to prevent catheter-sepsis and serious coitscqufititcea for 
6ie patient Also this caanbination serves to prevent catheter-bloclcage, thus avoiding risky 

25 surgical interventions for removal of thrombotic plugs (wi&drawal of occlusions) or a change 
ofcatheiters. 

Desiniduij a recombinant hSnwlin, is an effective antico9g;uhwt «ccattjing to one 
embodiment, which in comparison to heparin works as a direct and selective inhibJtor of free 
and Hbrin-liiiked thrombin* The coagulation time of human plasma is prolonged by this 
3D agent. A dosage of a few mg added to a taairoKdine solution, or a tmiroiidtne/sod?uin-citr^te 
solution is suifi&i€3it» e.g., about 0.1-lOmg, pnsferably about l~2mg. 
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Another coagul^on ijobibitor apart ixom hep£irm-£odimn is dm^^stoii-sodiixnii, m 
efgoicffit mtithrombotic ageat includiDg S4% of hapaxausiilpiiate. This product h derived 
fioTW porpinc mucosa and dm to puriGc^on steps is free from hep?iriu ^iwJ/or heparin 
fragments. This m«kes it vcjy well talcratfid and use&l as an alternative to heparin^sodium in 
5 cases of heparm-indiifted tfammbQcyteiptmia. As a dos&ge, between, about 7.5-15 aati-factor 
Xa imits may be added t& a 100 ml twplidine ^lutloft. 

Solutions Avith thrombocyte aggregation inlwbitors or solutions which additionally 
contain andcoagulantS such as ci&ate-dextriitfi solutitos, citrAte-phoapl3ate-dex:trosc^a.demn 
solutions, Sodiwn citcat^-cltiic add solutions or heparin, etc., preferably dhoiild be filtered 
10 sterile after production and Slled j^eptically into vials of 10 to lOOinI To avoid -pos&Ma 
interactions between the added anticoagulimts and tanrolidinc/tanraltam, flje inveative 
solutions can also be administered intennittently in two steps to avoid coagulation and 
formation of plaque in the c^et^: 

1) Instillation of sterile isoionic sodium chloride solution with anticoagulants* If 
15 desired, this solution cm be aspired ^^n, 

2) TliBre^fter flushing of the caBietar with sterile isotonic $odium chloride 
solution followed by instillation of the taurolidins 2% solution (locfc- 
tecbniquc), If desired, the taujrolidine solution can be aspirc4 again after about 
one hour. 

20 Viewed from 6ne aspoct, the invention thus provides a solution suitable &r use in a 

liquid delivery system, e.g., port or catheccr'hased systemis, including hemodi&lysiS systems, 
ciorcLprismg taurolidine mi/or taurultam in combination with an anticoagulant. 

Pieferred E^lutions will 5>antwn fkom 0.5 tP 3% by weigfit of taUrofidJne, or fiom I to 
7,5% by weight taurultam, advantageously 3 to 5%, depending on thfi solubility of the 

25 compound- Solutions contfiiTOug from 1.0 to 2.<W4, preferably about 1,0 % by weight, 
tauroiiditic arc prcfenffisd. 

Sodium citrate may be used in th^ fonn of anliydrous sodium citmie, but preferably 
will be used in the form of tbe dihydratc. Preferred solutions ace those containing 0.5 to 3.0% 
by weight, preferably 1,0 to 2,0%> sodium ritfate. Solutions containing labout LS% by 

30 weight* e.g., 1 .45% sodium citrate have been found to be isotonic without the need fbt . 
additional electtolytes and particularly preferred for use in the invoition. 
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In one. embodiment of the invention^ ttie solutions may contain hspaaati, a heparin 
derivative or an analog, e.g., pentosaa-fiodiuni, in paxticular heparin-Na or heparin-Ca. The 
desired amount of heparin will vaiy fi»m patient to patieot but can nevertJiBless tie readily 
detetmmcd hy those skilled in The an, An average concentration df heparin can be expected 
S to be in the raagc of from tP I to 1 5 UAnl heparfn-lNja, prefeiJ^ly 1 to 2 U/inl- 

The solutions in accordance with the invention will generally be made up in sterile 
pyrogeti-frcc water may also contain, for example, inorganic or other salts or other 
components to render dietn isotonic, Caiions sod anions auoh aodiiam, potassiiOT* calcium, 
chloride, lactate, mdsate gnd bicBibpnate are sLiitaWa for use as eloptrolytoa. Sodiwi 
10 chloride is p^rtic^ularly £;nit3bie, e.g,i in an amonnt of about 0.4S% by weight. 

Parenterally acceptabte polyols may, for example, dso be preset since tlisse have 
been observed to tticxc^e the overdl intravenous tolerance of iscorolidine, Suitable polytsls 
include carbohydrates, e,g„ hexoses ^ch as globose mi fructose (orrruxtures of these such 
as invert sugat)^ pentose? stich as xylose orpoly$accharide$ snch 9S dextratior hydrolysced 
1 5 starch; glycerol and sagar alcohols such as sorbitol^ mannitol or xytttoL 

The concentration of the polyol can usefiiUy be in the rattge 3 to 40% by weight. Iti 
the case of gtncosc, the concentmtion may be in the range 10 to 30% by weight, pre&arably 
20%. 

The SLoiutions may also contain palyviuylpyrrolidonc (PVP). This may be 
20 incQiporated into th^ solutions at a concentratian of, 0,g. from 4 to 7% by weight. A solution 
containing SYu P VP is picfcrosd. This as^sts in sofobililing the active substance and 
coatribiftes ialso to the oncotic pressure uf ihe solution. The rnoJecnUr wei^t of the PVP 
should not be greats than 50,CK>0 and is preferably less than 10,000, for example between 
7,000 iMid 9,000, Kollidone 17 as sold by BASF, speci^ly purified (substmitially free of 
25 peroidda as taught in ?CT/GB97/00[^P) iB relatively qui'okly rcsofbcd cxcreied renally. 

The pH of the solution will preferably be in ibe range 7 to 8. e.g. obout 7.3-7,4. 
While any eomponent present in the solution may itaelf serve to yisld a soluUo& with tho 
desired pH, conventional buffers orpH adjusting agents may be used. 

Such Bolutions are used in accordance with the present invention in conjunction with 
30 liquid delivery systems, e.g,, catheters and port systems. Sncb solutions may conveniently be 
used to fill, flush out 03: seal the delivery system when not in use Preferably, these may be 
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Tosed to effectively seal ilje deli vaty system between each adirritrisltation of desired liquid 
material, such as chjsmofii^peutic agent or nutrient, or after wthdrawal of gny blood sample 
ix<m flie reservoir. SbouW there be any period of time when it is dssire4 not to use fhe 
delivery system for administration of chemotherapeutic or other active or mtritioitaJ ng^^r 

S such as is often the ^^ase dkmng fbe cyclical delivery of chetnother^fintic agettte or durtng 
total parenteral nutrition, the ddi vejy system can be filled with solution in accordance with 
the invention to act as an antimicrobial seal. Relatively small volumes {of the otder of a fesw 
millifiters, e.^ approximately 3 ml) of &e sotoaon are required ftir this, A contact timis cif 
about one hour is ciesiraWy a minimwro, (Jiough ihc scfiL can be retained for up to twelve iuaxjis 

10 Of more. Accaiding to one embodime^nt, a solution in accordance with the present invention, 
is sealed within ihe liquid delivery syst^ for 3t least about 12 hours. A solution in 
accordance Nswith thft present invention which is sealed in the li^juid delivery system can be 
replaced daily. All of these attivities mi be canied out without any dev«i1opm«nt of 
resistance or hnild»up of bacterial toxins supfa as IfS and exotoxins by rEaideat bacteria, 

1 5 Solutions in accordance with tfa& Invention ar«s well tolerated in viyo: there is no toxicity and 
no side effects have be^ai observed 

Accordingly, viewed from a furth^t aspect the invention provides the use of a solntion 
as herein described as ^ t^poraty seaj to prevent or reduce blood coagulation in a liquid 
delivery system. This is of psrticnlgr ^plication to the^ use of catheters. 

20 Viewed from another aspect fte invention provides the nse of a solution as herein 

d^ribed to reduce or prevent blood coagulation sssocisted with the uso of 
subcntaneonsly-implanted delivery ^sterns. 

The solutions of the invention ate of particular application to systems which deliver 
medicsti&n &om a researvoir via a catheter into the cardiovascular isystem, such as might be 

25 used during chemotherapy, Prior to introdncing a cancer chem6t:herii;p&mic agent, ibr 

example, the xamoUdine solmion in accordance With The invention (present as a temporary 
seal) is removed from the catheter or rinscid into the bloodstream using «alinc. Cancer 
chemotherap^ijtic agent desired is then injepted into the chamb^^ and enters into the body 
over ^ patiod of time. Examples of possibles such agc^its include the alkylating agfiofe, fiuch 

3D as nxmiistin hydrochloride send cyglopbosphamids; antimetabolites snci> as £luaro^r^U> 

cytatrabme and methotrexate; anti-tumor antibiotics such as bleomycin sulphate, dannoruhicin 
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hydrochloride and idanibicin hydrochloride; aJk^oids such lincristim aalphatc and 
cisplatms such as caihopktiiL These agents are adjninistere<l via the port system m diffenftut 
formulations for several shon-temi wi lodg-tenn itij&isions or for bolus mjections. 

Viewed bom a yet further aspect, tjw; invention provides a methjod of iiahibiting faload 
5 coagulation in ot associated with the use of a liqiM delivery system^ cg.j st poit or 

catheter-hased system including a hemodialysis system in which the system is flushed amd/or 
sealed with a soluficni according to tht^ invcntioci in &n amoimt effective to tnhibif blood 
coagulation. 

htdicared atbo according to onfr embisdiment, th* aJiti<?o3^lTOt for wo In the 
1 0 present invention is administered as a comhmcd prcpaxslion with the tru-wolidinfi and/or 

taurultam solution- However, depending on the natuitr of the iTeatroent, ia odier embodixaeats 
the anticoagulant s^^lution ie administered separately, prior to, during or autacqiient to 
administration of tamolidine acd/or taurultam solution. 

For example, one embodiment the liquid d^iUveiy system is first cotitaoted with a 
1 5 solution containing a tfaxomhosis-preventing amount of an anticoagulant as indicated above, 
for example, by fiu&hing the device with the anticoagulant solution or injecting the 
antico^guMttt solution into the device and then removhig the anticoagulant solution, eg by 
aspiration or flushing. Theregfler, a solution cotitaining taurolidine is instilled into the liquid 
delivery system and prefenrabiy held in contact with the internal surfaces thereof for at least 
20 about 1 hour. 

A particular advantage of the combination of lauvolidine, taurutam^ sodium citrate 
and/or organic anticoagulant for thrombus preveiition in ^ CEttheter system, and also for 
infection prevention, lies in the unexpectedly small quantities of anticoagulant required, i-e., 
rsspectively few miUigrams per hundted miUiHtets ate required to prevent fibrin/coUagen 
25 deposits within the catheter system. 

The combination solution has proven lo be un^sspectfidly adyania-geous for stability of 
the product, with the combin^tLon saluticFn being JSttitfUc-filtcripd with 0.1-0.2 \xm filters end 
thereafter aseptic^Ly filled into 10-100 ml serum bottles. 

It is dao poeeiblb to sterilize bottles filled with combinstiDii solution over a short term 
30 with steam, sufficiem to inactivate my nncroorganisms (biohurden) present, without 
inactivating or substgiitiaJly reducing the antiooagulstion properties of the product. 
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When amiccagulants are utilized which do mt toterat^ heat $teiiIi24ioo, tbft solaton 
in accordance with the invention may be filter*5d ujwier aseptic canditioiis thiuugh a iilte- 
having auffidently small pores so as to steilize the solution, e.g., » 0. 1-0-2 inioton sterite 
filter. The thus-filtered solutians thmmay be filled into 10-lOOml vUes orbottleg and sessled 
S witti a rubber stopper and aluminum cap. 

Viewed fcbm todfe^r 3spect the invention thus provides pto^wt^ containing a 
solution of taurolidino wd/or t^uniltam and a solution midmnng m anticoagula^ selected 
from sodivim citrate, aprotiism* hitudin, desirudin;. danaparoid^ danaparaid-sodiim, heparin, 
pmtOBBm pentosanpolysulfate-sodiiim* as well ^ts feienapyridinc deaivativcs aucH 4s 
10 ticltspidine^ clopidogrel and the lifoa, wA mixwree tb^qof. Low dofiageg of wticoaguknt can 
be utilized, B,g., about G. 1-lOmg, preferably shout l"2mg, 

A thrombosisi-'prev^nting liquid in accordanpe wth the pieseait invetstion may contain 
m sffiticoagalant material as described above present in the solution in an amount within a 
range of ftom ahont 0,01 to about 5% by weight. 
1 5 Although the invention h^is been described with particular refbreitce to the lise of 

taurolidine and/or tanndtJffia in liquid delivery systems, the specific anticoagulants herein 
described may be utilised in preventing the fortnation of fibrin collagen deposits in Bqutd 
dfili vesty systems, espeoially within the delivery tubes. 

Thus, the invention pjHvides the use of aw airticoagulOTt as herein described to prevent 
20 blood coagulation in a liquid delivery system, e,g,, a port or c^theter-bssed pystenK 
The invention will be fuilfaea: illustrated by *ay of the followitjg non-liraiting 
examples. 

2% taurolidine solution and 3% tsurolidine solution is prepared in accordance with the 
25 pt^senT invention as fbllows. 
2% Taiiro!W^pft Sfijttt[on 



Sn^istftnce Pereent fav weight AmflUnt per Ijtcr 

Taurolidine 2-0 20g 

Trisodium citrate dihydraie 3,0 30g 

30 Water 95.0 Adjust to IL 

Citric acid monohydrate 0,024 240 mg 

Total 100.0 I liter 
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pH 7,0 -7,2 after steiilization . 

The taoroHdine and triaodium citrate dihydrate are dissolved in the water at up to 
60°C. ccwsled down, and the pH aj^justed to 7,4 with the citric ^id monohydrate attd :^odium 
5 hydroxide- The saluftoti is sterile filtered, filled into 10 - 100 ml senim bottits. To avoid 

imd^si^ible interaistions, sterilizalion should preferably be done quicMy and below 12 1 ^^C, in 
relation to Ebe bioburden and the ccfticqpt as describe^ for ^ixOTipte, in the British 
Phsnnacopoeia 1998, Appendix XVHI. 



3% Tatfrelidftt^Sftlftrfcoff 

Taiirolidine 3.0 30g 

Trisodium citrate dihydrate 3 .0 30g 

Water 940 Adjust to 11 

Citric acidTnmiohydrate 0,024 245 mg 

15 Total 100-0 1 liter 



pH 7-0 - 7,2 after sterilization 

The tauiolidinfi and trisodium citrate dihydrate sre dissolved in tttts W3tex at up fo 
dO^'Cj cooled down, and the pH adjusted to 7.0-7,2 with the citric acid moBCjhydratc, The 
20 splution is sterile filtc=ccd. aseptioaUy filled into 10 - 1 OO ml setutu totQes, 

To each of the above fonn^liationfi m^y b? sidd^ cfhc; or mc^je of ^Uowf^g 
anticoagulatLt^; 

• Hepaiin'sodimn 

♦ Aprotinin 
25 • Hirttdin 

• Heparin 

« Pfintosan-^dium 
m Desinidiu 

* DanapBToid-sodium 

30 

if separately prepajred» the above components are dissolved in the distilled vi/ater, 
steiiie filtered, filled inCfl bottles andfiutoclaved in accordance wifti bioburden for IS mins at 
100-121*^0. 
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A p&tient has a port defiveiy system comprising a polyuretia^ rfiamtc^ of approx. 
0.5 cm^ volume mcmutBd an a small tilamum plate implanted in a small pocket in the pectoral 
5 muscle. The tip of a catlieter of appvojL 03inni diameter ka4ms ftom it h^s beetv intobal^ 
too one of ihe major veins and lies dose to the point of m\ixy of the vena cava into tlie right 
atrium of the heart. After impl^tation the chOTtber was flushed tbraugh with 2 ml of a sterile 
0,9% by weight sodium chloride solution conutaing SOO I.O. hepfdn. 

The chamb^:r is then filled with approximately 3 ml of a solution ssccotrding tx? 
1 0 Example 1 (injccied itito the ctumiber by special s^itigc). The device h then sealod 
for xip to 12 hours or until whenever phemothet^peutic a^Smimstrgib'on is due. 

After each treatment with medioatiTO) ox after \xsq. of the chamhet to withdraw a 
Bsmpk of venous bloody th$ delivery system k rinsed tneticulously with 10 ml of a sterile 
sotjiuro chloride solution, 2 ml of a solution according to Example t ate then 
1 S introduoed into the chamber mi the needle removed. Tlie port s^^tem is then effectivrfy 
sealed against microbkl infection* After b^mg rinsed with saline, fiirther medication may 
thwt be introduced when desired fiend itoe cycle tepeated. Alternatively, the instilled solution 
can b& aspired before further medication is introduced- 

pyA]VtFt.E 3 - CATHETER PET4VE11Y Sy STfiM 
20 A patient undergoing toul parenteral nutrition is fitted with a ceutraJi catheter by 

known techniques. IStotrition is deHvercd overaight while flie patient is asleep but daring thq 
day the catheter is sealed wife approximately 3 ml of a solution according to Example L This 
is effective to prevent catheter sepsis and to pr^svcnt fibrin and/or collage deposits within the 
ddiveiy tubes. Moreover, this has no 5ide effects whm ic pass^ into tiie body when nutrition 
25 recotnmencfis possibly several hours later overnight. 
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CLAIMS 



1 1 . A method of preventing tbarombosis fprtnatioxi on a liquid-csontaiaixig surfacd of a Kqiuid 

2 delivery 5y«tem» th^ liquid delivery system being connected to a patient for delivery of a 

3 liquid to said pa^tient, Jhe method compdfiing a regijffien selected fom the group consistiTig of; 

4 A) contacting said surface with a thrombosis-ptevetiting liquid containing 

5 taurojidiae, teuniltam or a tnixturc thereof, said flfirombo3Js-|iteveiiting liquid 

6 fifrfhBT cotitaimng m anticoagulant agent; and 

7 B) fixst contacting finid surfece witli a solution containing a thrombosis- 

S preveftling stmounr of sn anlicoagwiant agent, and thereafter contactijig said 

3 surfli^je with ^ solution gcmtalnmg t^ijtolidiaac, taiiToltem or a mistture tbfi(reef. 

1 2. The method of daim 1 wherein th& soiu^<m or liquid containing tauraUdbfi:* taumlta^ Cft 

2 mixtnrs thereof ts Mittacted with said surface for at least about I hour. 

1 3, The method of claim 2 wh&idn said solution or liquid containing tamoJidine, raundtam or 

2 mixture thereof is sc^ecj in &Aid driivtary system for a period of at least 1 2 hours, 

1 4. The method of claim 3 wherein said solution or liquid containing tauroHdinc, taumlfem or 

2 mixture thereof which i& sealed iu said delivery system, is replaced at least about daily. 

1 S. The method of clgizn 1 wlierein, when first contaetitig said surface with the anticoagulant 

2 soliitiaa:^ said surface is flushed with said anticoagulant-containing solution. 

1 6, The method of claim 5 wherein the solution contaming tsurolidine, taurultam or a mixture 

2 thereof i$ contacted with said surfaE;je for at least about \ hour, 

1 7, The method of ^laim 6 wherein said solutioa containing tauxoUdinc, tsurultam or a 

2 mixture thereof i$ sealed in said delivery system for a period of at least about 12 hours. 

1 8* The method of claim 7 wherein the solution conteining taurolidinej taurultam or a mixture 

2 thetreiif which is sealed in said delivery system is replaced St least about daily. 
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1 9. The mefbod of claim 1 whereiti the ^icoagulanl-contflintng eolution h contacted with 

2 said sorface by injecting the anticcagxtlamt-containing solution into said liquid ddivcry 

3 system mi ttien removing s^id aiiticoagulaiit-cQTitaitimg solution from said liquid delivery 

4 system- 

1 1 0, The method of claim 9 wherein the solutioxi coijtaitui^g taurolidine^ taurultain or a 

2 mijctare thereof i$ contacted with said surfaii^ fox least about l how. 

1 1 L The method of claJm 10 wherein thj? solution tontjatmig t&uroUdine^ teoiruLtiran ot a 

2 mixture thereof is s&alsd in said delivery eystena for a period of at least aboyt 12 hours, 

1 12. The mefbod of clam 1 1 wherein the solutiaii containiiig faurolidine, tailf ultaoi or a 

2 mixture thereof wHdh is sealed in said detiveiy system, is replaced at least about daib^* 

1 ] 3. Thfi method of claim I wheffein said solutioti or liquid containing tanrolidine^ tanrultam 

2 or a mixture thereof contains from about 0.5 to about 3% by weight of taurolidinOj. or &ota 

3 abowt 1 to ftbcjiit 7.5% by weight of tautultam. 

1 14. The meOiod of claim I wherein said anticoagulant agent is selected &om the group 

2 consisting of sodium citrate, sppotinin. hirudin, desirudin. danaparoid, danaparoid-sodium, 

3 hepaiiu, petito^an^ pento&anpolysulfate-sodinmi ticlopidine, clopidogrd, and mixtures 

4 thereof. 

1 15. The method of claim 14 whisrein said anticoagulant is present in an amount within a 

2 range of fiom about Oi 1 - 1 Omg. 

1 16, A composition for use in the method of claim I, comprising a pharmaceutic^Ey- 

2 acctsptable liquid eontaining tauTolidme, tauniltsoji of a mlxtar^ thereof fiirtbar including 

3 an anticoEgnlan£ agent. 
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1 17. The compQsaion of claim 16 wbcreiu said anticoagulant agent is selected from the group 

2 consisting of aprotinln, Mrudin, desinidiji, daaapaix>id, danaprn'oid-sodium^ pentosan, 

3 pentosanpolysttlfete-sodiumf ticlopidine, cbpidogrel, and mixtures thereof. 

1 18. The compDsition of claim 16 wherein said anticoagulant agent is heparin. 

I 19. The compcsitkm of claim 16 whesrain said aaticoagulant is sodtutft citrate, 

1 20* The cotnposMon of cjaim 16 wherein said t^njmlidinc is pciesetnt in an amount of from 

2 about 0.5 to about 3% by weight or said twrultam is present in an amount of from ^bcstit 1 ta 

3 about 7.5% by w^eight, and ssid anticoagulant ageat is present in an aincnajat within a tange of 

4 from about O.Ol to about 5% by wdght. 
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ABSTRACT OF THE DISCLOSURE 

CompD^itions aad metftods provided for preventing fomiatioti of thmmhosis on a 
Kquid-contacting suifece of a Hquid delivery system, such as a pavt, catheter or pait-^;atheter 
system. The liquid delivery system is connected ta a pati^fnt for delivery csf a Hquid to the 
patieat. The method involves conte<rtmg the surface with a throiiibosi^-preventing HquLd 
5 coixJaining tauiojidine, taumltam or a mixtute thj^eof, the tbronibosis-preventing liquid 
further contamin® an anticoagulant ag^t. In sn alternative embodiment^ tile liquid- 
contacting surface of Qie deliv^ sysicm is coni:aciLed witli a jsoiutioii cvntsmm^ m 
iiDticoagiQant age&T, aad thereaftcx contacted with a solufioxL ^LonttLming tsuralidme, tsumltism 
or a OTixtuiB thcrcafi 
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